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Laser station modernization




Optics exchange

Primary and secondary mirrors
dielectric mirrors

coude path




Telescope mount

Mount

Azimuth — Elevation

Tracking

Step by step

Encoder resolution

1.8 arsec

Receiver

Cassegrain system

Diameter of the main mirror

65 cm

Diameter of the secondary mirror | 20 cm
FOV 5 arcmin

Guide telescope Maksutov system
Tracking Visual (CCD camera)
Diameter of the mirror 20 cm
FOV 1°




New laser modules

Parameter EKSPLA PL-2250 Continuum Surelite Il
Stand Optical table Optical table
Freguency 10 Hz 10 Hz

Pulse energy 0.05 J 0.45 ]

Pulse length 60 ps 3-5ns

Peak power 833 MW 112.5 MW
Average power 0.5W 4.5W
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LASERY

Time axis — last 2 years

POKOJ OPERATORA

December3i, 2015
Quarantine status
6 passes of LAGEOS1

August 2016 MEAR FUTURE
Laser observations of Second laser system

space debris Timing experiments
Laser observations of

Time flies on the
Intetnational Space Station



Quarantine — April 26, 2016

LAGEOS 1

PREC EST RANGE BIAS
L1 78113802 [mmi] [mm]
Mean 3.7 11.0
STD 1.6 15.6
RIS 4.0 18.7
Point 17 17

# L1 RANGE BIAS [mm]

&

B |2 RANGE BIAS [mm]

LAGEQOS 2

PREC EST |RANGE BIAS
L2 78113802 [mm] [mim]
Mean 2.0 12.00
STD 0.6 11.9
RMS 2.6 16.3
Point 8 B
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ILRS bias report — October 7, 2016

ILRS Combined Range EBEia= Report 1

A

2016-09-27T7 00:00 UT - 2016-10-07 0QO0:00 UT

Compiled by: SLE Observatory Zimmerwald

Date : 2016-10-07 12:30 UT

E-Mail : martin.ploner@aiunb.unibe.ch
7811 BORL Borowiec DGFI HMCC HIT-U SAO JCET

zat Wl rb pr rb pr rb pr rb pr rb pr

7811 2016-09-27 00:13 LAG1 532 -7 S -1 S -4 4 -1 S
7811 2016-09-27 01:20 LAGZ 532 4 3 8 3 6 3 q 3
7811 2016-09-27 189:36 LAG]L 3532 14 4 S 4 -2 4 8 4
7811 2016-09-27 22:51 LAG1 532 -6 4 -8 4 -10 3 -4 4
7811 2016-09-27 23:27 LAGZ 532 -2 S -1 4 -1 4 6 4
7811 2016-09-29 23:36 LAGZ 532 0 6 1 6 -8 S 7 6
7811 2016-09-29 23:53 LAGL 3532 -15 q -10 4 -7 3
7811 2016-09-29 23:54 LAG] 0 o w
7811 2016-10-04 20:31 LAG]L 532 2 8 1 3 -3 7 23 7
7811 2016-10-04 22:16 LAGZ 532 g q 6 4 -10 4 -8 q
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http://www.cbk.poznan.pl/stacja laserowa/lista obserwacji 2016.php
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CENTRUM BADAN KOSMICZNYCH PAN @ =52°16"37.2" N A=17°04"28.56"E h=123.4m
CBK: ' OBSERWATORIUM ASTROGEODYNAMICZNE SERWER CZASU: vega.cbk.poznan.pl

Borowiec ul. Drapatka 4 62-035 Kornik 9 Pazdziernika 2016 r. 15:35:37 CEST

MENU GLOWNE SLUZBA CZASU STACJA IGS STACJA LASEROWA T B &

Lista obserwacji w 2016 roku
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(9}
8]
[y
[o)]

2016-10-06 117  GALILEO206
2016-10-04 23:16 GLONASS-134
2016-10-04 22:11 LAGEOS-2
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Modernizacje stacji
ILRS Site Form

Results of grant
N N526 231839

PASS DETAILS RESULTS

DATA 2016-04-19 STRZALY/ODBICIA * 3760/ 476/ 12%
MID 57497 TIME BIAS 0.21 msec
GODZINA 19:36 RANGE BIAS -6.00 m

CZAS PRZELOTU Sm12s 0-C (MIN-MAX) -8--3 m
WYSOKOSC 27°:64°:30° RMS 2.34 cm
ODLEGEOSC 1439:846:1354 km PUNKTY NORMALNE 17

NN NN NN NN NN N NN NN
:
\

mnan.pl/stacja_laserowa/obserwacje/L1668025.php

WARUNKI METEO PRZED WARUNKI METEO PO

TEMPERATURA 6.9 °C TEMPERATURA 7.5 °C
CISNIENIE 1008.3 mbar CISNIENIE 1008.4 mbar
WILGOTNOSC 96 % WILGOTNOSC 89 %
POGODA GOOD+M0 POGODA GOOD+M0

O-C after POLYN. APPROX.
KALIBRACIJA PRZED KALIBRACIA PO
GODZINA 19:34 GODZINA 19:56

STRZALY/ODBICIA 379/285/ 75% STRZALY/ODBICIA 393/ 268/ 68%
SREDNIA 1547.506 ns SREDNIA 1547.511 ns

ODCHYLENIE 0.074 ns/ 1.10 cm ODCHYLENIE 0.070 ns/ 1.05 cm
POPRAWKA -61.323 ns POPRAWKA -61.317 ns


http://www.cbk.poznan.pl/stacja_laserowa/lista_obserwacji_2016.php

Safety and protection — SENTINEL-3A

A T AN V. % o
.. March 30, 2016 7 ST
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/_\ SLR STATION AGREEMENT FOR LASER RANGING TO SENTINEL-3;
international laser Rangiag Service > ASER RANGING TO SENTINEL-3A

Station; Borowiec, Poland

Station NosCode:  78S11VBORL

ILRS Governing Sound Mesvbers

Giluseppe Biamco, liah We agree to support the SLR tracking of the Sentinel-3A. We understand that the "
. "'-’""l‘)‘"'d IR campaign will start shortly and that the mission will provide predictions in a secure S E N I I N E I = 3 A
.'|" U ' R N L e o .!. 14 ' . > -
b ol - g bk manner 1o be identified by the ILRS Central Bureau,
CeofTres Blewiu, USA ’

Proxivdent G Commission |/

Cieorg Kirchner, Austra We understand that the mission payload is optically vulnerable and that the operating
Vincenza Loceri, [aly parameters ol our station should be: u r re n a S s e S
Davidd MecCormick, USA

Foan Mol o 1ISA
i, wavelengm {nm): $32

Horst Mucthker, Germany : .
werpen Mucller, Gersam Pulse Repetition Rate (Hz): 10 O Cto b e r 4 Z O I
Carey Noll, USA Ranging System Oulput energy (mJ): 50 mJ ™

Secretory, ILRS Centrul Survuw Beam Divergence (arcsec FWHM): 30
Toshimichs Otsubo, Japan 2

Frracus Pavlis, USA : v on '
Michael Peartman. USA We agree that our station will operale with these PAramecicrs; we will cease lrucklzlg N u m b e r Of p a s S e S 5 44
b [ ]

Divector, [LRS Central Buwroav and inform the ILRS Central Bureau immediately if the flowing happens:
Uirich Schreiber. Germany
Damiela Thatler, Germany

Tl I. Output encrgy exceeds that above value, £ .

NS Koarvvieanaivwy > - .

Matt W ,,L,',,.,A.,,_ .fc,, Rrain g Beam divergence is Jess than the above value; I n g e S Ot S a C C e pte . 3 8 5 4 9
: ]

Laser output wavekength or pulse repetition is changed

Cemvad Bureaw : : Since stations are approved individually, we agree not 1o share the predictions with ®
Ertersational Laser Ranging Sorvice ] . . . e 3 . >

- anvone oty hose who need them lo » aperation of the Borowiec, Poland
NASA Goddard Space Flight Conter nyone other than those who need them lor the operation « ® ™
Code 690 station AT AR DA N

’l::\“ Mo o
Greenbele, MD 20771 | e
USA Signed:

Tel: 3016146342 Privted Name:
Fax: 3010048015
Intemet: Are-obias Nads s o Yosition:

g o e o Organization: _ Space Research Centre of the Polish Academy of Sciences

Ihis signed agreement should be retumed to the ILRS Central Bureau ¢/o Carey Noll

(carey.nolli@lnasa. gov)

Thank vou for your support,

Dr. Michael R, Pearlman

Director, ILRS Central Bureau
Harvard-Smithsonian Center lor Astrophysics
Cambridge MA 02138

USA



Space Debris Study Group (SDSG)

international Laser Ranging Service
A senvice of he Imtemational Association of Geodesy

AbOutILRS

Network

List of Stations ILRS Space Debris Study Group (SDSG) Members

Site Information ,
LRS emall expioder
Site Procedures Memoer ising g_useriisii
Expioder message archive: "mos
System Performance
Cnairman: Georg Kirchner
Network and Co-Cnalrman: Luowig Grunwai
Engineering Working
Group Jamas Bennatt/Space Eavizonmant Reseasch Centse
Dr. Ciuseppe Bianco/Agenzii Spaxiale Italiana (ASI)
: ¥Mark Blundall/Electsd Optic Syatams Pty Limited
Space Debns Study Toamaso Cardona/Sapienza/Univeraita 441 Roma
Group Dr. Manuael Catalan/Inatitute y Obsasrvatorio de Marina
Eundung Choli/KASI
Luia M. Coztina/Real Inatitutd y Obasaszvatorio Asmada
Joae Maztin Davila/Real Inatituto y Odaseszvatorio Aszmada
Quick Links Johann Eckl/BXC/Cecdaatischas Odseszvatosium Wett:zaell
Tim Flohrax/ESA/ESOC Space Dedria OZZice
Dz. Ban A. Creanae/Electszo Optic Syatams Pty Limited
Jake Criffitha/Naval Centar for Space Technology
Dr. Ludwiy Crunwaldt/Helmholtz Cantrze Potadam/CFI
Xingwei Han/Jing Yue Tan Xi Shan
Gcunthaer Hercld/BXKG/Caecdaatiachaes Obsaszvatorium Wattzall
Dr. Makzam IDzaRim/NRIAC
Young-Rok Kim/KASI
Dr. Ceoxg Kizchnesr/Space Res. Inat., RAuastrzian Acad. of Seci.
Andra Kloth/DiCO0S Potadam GmdE
Franz Koidl/Space Rea. Inat., Austzian Acad. of Seil.
Daniel Xecharaki/EASI
FPawal La*Da/Space Research Centra of PAS
Yugiang Li/Yunnan ODaeszvatory
Eyung-Chul Lim/KASI
Dr. Vincanza LucCaeri/e-CEQS S.p.A, ASI/CGS Mataera
Dz. Cheis ¥ooza/Electszo Optic Syatama Pty Ltd
Jysi Naranan/Finnish Cecapatial Raesearch Inatitute
Giuseppe Nicoletti/e~-CEQS S.p.A
Dr. Natalia Parkhomanko/SRI for Praecision Inatrumant Enginearing
Fabrizio Plergentili/Saplanza/Universita 41 Roma
Jonathan Poonpol/Electso Optic Syatams Pty Limited
Feng Qu/Beijing Station
Manuel Quijanco/Real Ina. y Obaaeszvatorio de 13 Asmada
Azrttu Ra‘a-Halli/Finnish GCecapatial Rasearch Inatituta
WolZgang Riedae/DLR
tefan Riepl/BKC/Cecdaatischaes Odsarvatorium Wattzaell
Kalvia Salminalh/Inatitute oF Astsonomy, Unlv. o2 Latvia
ProZ. Thomas Schildknecht/Astronomical Inatitute, Univ.
Dr. Stanislaw Schillak/Space Research Cantze o2 PAS
Dr. Ulrich Schreidazr/BXC/Cecdiatiachaes Odaasvatorium Wattzal
Jans Steindozn/DiC0S Potadam GxdH
Linda Thomas/NRL, Code 8122
Anatoliy Vid'machenko/Main Aatronomical Obaseszvatorsy
Paliyuan Wang/Inat. of Seiamoleoegy., CEA
Matthaw Wilkinson/NERC Space Cecdesy Faclilicy
Zhongping ZThang/Shanghai Data Center




SRC Borowiec

Space Debris Tracking







DALEJ > COFNLJ DALE. » USUN NP Bin

ENVISAT 2015-04-22 20:08 | TB=-8.68msec | RE=25.00m | Punktow:1043 ENVISAT 2015-04-22 20:08 | TB=12. 67msec | RB=-0.78m | Punktow:954

[m]

~ CONFIRMED UNCONTROLLED
ROTATION OF ENVISAT

R R e

1 2 3 4 [min]

DALEJ > COFNIJ <WSTECZ DALE. > COFNIJ

ENVISAT 2015-04-22 20:08 | TB=14 2lm=ec | EB=-3.31m | Punktow:8G56 ENVISAT | TB=14.Zlmnsec | RB=-3.31m | EHScb==2 97cm | RMSnp=0.26cm | Punktow:8356

856 SINGLE GOOD SHOTS
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0 1 2




DALEJ > COFNLJ
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Space Debris Tracking

New Campaigns







Space Debris Tracking

(rocket bodies)




<WSTECZ DALEJ > COFNIJ USUN NF Bin

SL114FE | TB=3.28m=ec | RB=—48.10m | RMSob==37.16cm | FMSnp=1.52cm | Punktow:37
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<WSTECZ DALEJ > COFNIJ USUN NF Bin

SL116RE | TB=-74 . 64m=ec | RB=63.58m | RMSob==138 66cm | FMSnp=21.63cm | Punktow:102
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Own orbital

software development




Figure 1: GalAc

File Edit View

Figure 1: GalAc
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GalAc Scenario Visualiser v1.0
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Near future...




Time Transfer — ACES/ELT

Tume flies on the
Intetnational Space Station

Atomic Clock Ensemble in Space (ACES)
European Laser Transfer (ELT)




Second independent laser system
Space Surveillance and Tracking programme




Second independent laser system

new software

2016-04-19 1 7:02: 21 UTC, dzien roku: 110 Do nastepnego przelotu: brak obserwowanych satelitow

Al5Al [EGS] A SAT Fadio || lnne
BEACONC [SGF] YT ——
KIS 4 ' BRITE-&USTRIA (EGS)
' 1 L.'[: TME] BRITE-FL Czas [UT]: 17:0Z:71
@ i BRITE-FL 2 Czas [LT]: 19:02:%21
i AL BRITE-TORONTO
SEMTIREL-22, ek Ut : N CRYOSAT 2 Diugosé: 105,29 E
r : e ke EMWISAT Szerokosé: 36,55 =
BRFERCEDNTO 1A (F0-29) ERS-2 || Azymuat Z65,0634"
: d ETALONT [SGF] Elewacja: -66,3055%
':'FIIE':"H'T EELDEH‘HI T " b i i L'E'TTE: bed ETALOMNZ [SGF]
s e T|.'-"-,E::—Zi|:lf"]|:{i 1 Secak :TlrlﬁE.” I._.I-IEIErIrIl . FlZ:ZI::-::r_-'I Ao e ESﬁgﬁEEJ (50-73) gsiigiizz ig%zg: EE;’E
o gl e’ [._'--_'-' ] " BEACOMC [_I_-.F] F . _r. T ETALONZ ::;I:_;F] GRACE-T
L4 : i GRACE-2 Obied: _ lhEEm 43s

2016-04-19 16:03:29 UTC, dzien roku: 110 Do nastepnego przelotu: 22 minut - Satelita: XW-2A_20162519_162523.1xt

Wizualizacia | Import TLE, CPF || Drane orbitalne F'Ianu:uwanie| Obzenvacie |L|stawienia

Obserwacia Predvkcia  Efemernda [Eljﬁi?'uery ks MC-Code S atelita ESEEIE;TJE?LITE] E?P EE ZEElE L Eﬁz?lntu E_Ili?_?acia E_Il t
b ] 1181 17059 0 A28 20162519 162523 tat - 20 2ME-04-1316:25:23 | 2016-04-1916:3212 | 00:06:43 10 E a
F 1182 17045 0 SEMTIMEL-1A_201647193_16471... | SEMTIMEL-1A 2ME6-04-1316:47:18 | 2016-04-1916:56:12 | 00:03:54 10 3 "E
[] 1183 170E0 E382 0 A28 20160113 120703 tut - 20 201E-04-1378:01:02 | 2016-04-1918:03:11 | 000208 10 1
A 1184 17050 E370 1 SEMTIMEL-28_ 20162019 18203...  SEMTIMEL-24 2016-04-13718:20:32 | 2016-04-1918:23:.08 | 000236 10 1
[] 1185 17055 E383 0 SEMTIMEL-24_ 20160113 _13011...  SEMTIMEL-34 2M1E-04-13719:01:18 | 2016-04-1919:10:42 © 00:03:24 10 £
A 1186 17051 E370 1 SEMTIMEL-28 20165513 193551, SEMTIMEL-24 2016-04-137193:55:10  2016-04-13 20:05:10  00:10:00 10 4
A 1187 17056 E389 0 SEMTIMEL-24_ 20164019 _20403... SEMTIMEL-34 2016-04-13 20:40:34  2016-04-19 20:50:42  00:10:08 10 4
A 1188 17052 E370 1 SEMTIMEL-24_ 20163519 21251... SEMTIMEL-24 2016-04-13 213518 2016-04-19 21:44:24  00:03:08 10 2
[] 1184 17046 B3040 0 SEMTIMEL-14_20163920_04295...  SEMTIMEL-14 2016-04-20 04:33:68 | 2016-04-20 04:42:40  00:02:42 10 3 Utwarz! zamknij dach
F] 1130 1706 B30 0 20 201671520 051554 tat -2 2016-04-20 051 5cb4 | 2016-04-20 05:22:21 | 000627 10 3 Zabacz / wpbacz napedy
[] 119 17047 B3040 0 SEMTIMEL-1A_ 20161720 06173,  SEMTIMEL-14 2016-04-20 06:17:38 | 2016-04-20 06:26:15 | O0:08:37 3=
I:I----____--l R
1133 17057 B384 SEMTIMEL-2&_ 20164320 028437,  SEMTIMEL-34 2016-04-20 08:43:15 | 2016-04-20 03:53:23 | 00:10:08 tontaz na polamg
|:| 1134 17053 E370 1 SEMTIMEL-28 201647120 03411, | SEMTIMEL-24 2ME-04-20 03:41:12 | 2016-04-20 09:51:56 | 00:10:24 10 E Mortas ha TARGET
[] 1135 17058 B304 0 SEMTIMEL-24 20162320 10291, | SEMTIMEL-34 AME-04-2010:23:15 | 2016-04-2010:38:23 | 00:03:24 10 3 &
& | » F.albracia na Zadanie
labeld2
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Day observations

\ to reach

3500
passes/year

Efficiency = 33 %




|GS BOR1 point

modernization




|GS BOR1 - SLR BORL

IGS BOR1 =/8 m SLR BORL

R >




New GNSS receiver — IGS BOR1

GNSS receiver
installed on February 5, 2015

Satellites - Sky'pl Satellites - General Information

H BOR2
& Trimble,
L » 5420R48510 Receiver Statu:

5420R48510

1,2,3,5.32
GPS | 11| 1,3,8, 11, 14,17,19,22, 23, 31,32 | 32 | Unhealthy: 4
Ignore Health:1...32

1..24
GLONASS | 8 | 5,6,7, 14, 15,20, 21,22 24| | onore Health:1,.24
9, 11,12, 19, 22, 24, 26, 30
. Unhealthy: 1, 2, 8, 14, 18, 20
Gallleo;| 42 | 9:4112:49 1 Ignore Health:1...5, 7...36
Disabled:6

Unhealthy: 193
Qzss | 0 1 | Ignore Health:193

Web Services
Data Logging

Receiver Configuration
1/0 Configuration
Bluetooth

OmniSTAR

Disabled:194...197

BeiDou | 5 |2,5,7,9,10 15| 1:12:44,45.17

.9, 1,9, | Ignore Health:1..30

127:GAGAN - GSAT 8

136:EGNOS - SES-5

sBAS | 2
Network Configuration ‘

2016-10-07T14:17:04Z (UTC)

Programmatic Interface

Programmatic Interface
Help

2016-10-07T14:15:00Z (UTC)

Zokladki Narzedzia Pomog = % Plik Edyga Widok Historia Zakladki Narzedzia Pomoc

c Ir .. X 4 @ BOR2-2016-10-07T14:18:.. X =+
a m p e S ee nS ‘ /‘ ne v B e £

JdRE2e e | Gierki |} Modele || Projekty i% 9 [A @ @

Satellites - Tracking Information BoR?

Receiver Status - Activity - BoR2
5420R48510 Receiver Status 5420R48510
Type: Satellites Tracked:29
GPS (G) ASBAS (S) FIGLONASS (R) M Galileo (E) EBeiDou (B) F1QZSS (J) F1OmniSTAR GPS (1) 1,3,8, 11, 14,17, 19,22, 23, 31, 32
B casoc lEL1pP guc  Wure GLONASS (8): 5,6, 7, 14, 15, 20, 21, 22
’ ’ @12 cica/ B2l @es-AtBoc | AL3 / E5B | £ L5/ ESA Galileo (4): 9,11, 12,19
@L1saF  Jlus3

BeiDou (4):  5,7,9,10

NG Ve IaY SBAS (2): 127,136
60
| | I I Web Services Data Logging:
] . /Internal/BOR22810.T02
* 1 [Datalogging | i o)
- | Receiver Configuration | eI Yol bY.IS= R 11
’ ’ (0 1 . I I 1/0 Configuration
O r | Bluetooth Input/Output:
30 |‘omnisTAR Output : TCP/IP (5011) - RT27 (1Hz)
- T smrm—— | Output : TCP/IP (5012) - RT27 (1Hz)
20
Temperature: 33.92°C
o Runtime: 03:20:20

G1 B2 G3 RS BS R6 R7 B7 G8 E9 B9 B10 G11 E11 E12 G14 R14 R15 G17 G19 E19 R20 R21 G22 R22 G23 G31 G32  $136

| Programmatic Interface Power Source: Port 2
75°  4°  62°  46°  18°  69° 18 14> 5%  14° 23°  10°  49°  63°  40°  47° 20° 15° 32°  19°  52° 27°  67°  85° 35  22° 22° 21° 20°

| Help

Disk: [3MB/8192MB]
Port2:  [100%/19.54V]
Ethernet:  [0%]

Battery 1:  [100% / 8.28V]

" o | | Order by Elevation Angle
Programmatic Interface

2016-10-07T14:18:06Z (UTC)

?) BOR2- 2016-10-07T1...  [& Total Commander (6... [ e\

A bm T Q1618 4 @ Odebrane

) BOR2- 2016-10-07T1... [ Total Commander (6... W 5014.atx - N... @} 03 - Paint



New GNSS antenna — I1GS BOR1

GNSS antenna
installed on October 5, 2016

) Satellites - Skyplot Trimble 2% | ) Satellites - General Information
( # Satellites. # Satellites
‘ 1,2,3,5..32

GPS | 11| 1,3,8,11,14,17,19,22,23, 31,32 | 32 | Unhealthy: 4
| Ignore Health:1..32

GLONASS | 8 | 5,6,7, 14, 15,20, 21, 22 24

1..24

Ignore Health:1...24

9, 11,12, 19, 22, 24, 26, 30
Unhealthy: 1, 2, 8, 14, 18, 20

Ignore Health:1...30

Galileo | 4 | 9, 11,12, 19 14 \gnore Health:1..5, 7...36
Disabled:6
Web Services Web Services Unhealthy: 193
Data Logging Data Logging Qzss | 0 1 | Ignore Health:193
Receiver Configuration Receiver Configuration ! ! Disabled:194 7197
1/0 Configuration 1/0 Configuration BeiDou | 5 [2,5,7,9 10 15 1..12, 14,1517

Bluetooth

OmniSTAR

Network Configuration
Security

Firmware

Bluctooh sAs | o | 127°GAGAN - GSAT8
OmniSTAR » 136:.EGNOS - SES-5

Network Configuration
Security 2016-10-07T14:17:04Z (UTC)
Firmware

Programmatic Interface terf:
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2016-10-07T14:15:00Z (UTC)
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Zokladki Narzedzia Pomog = % Plik Edyga Widok Historia Zakladki Narzedzia Pomoc

S 7. X+ @ BOR2-2016-10-07T14:18... X | =+
a m e S C re e n S e jia oj wBE ¥ A 9 @ = € O 1502519039 e
JdRE2e e L) Gierki [} Modele [ Projekty 3% @ I @ @
) Satellites - Tracking Information ~) Receiver Status - Activity -
5420R48510
GPS, GLONASS,
GALILEO, BEIDOU,

Type: ; Satellites Tracked:29
GPS (G) FISBAS (S) IGLONASS (R) HGalileo (E) E1BeiDou (B) F1QZSS (J) £10mniSTAR T GPS (M) 1,38, 11,14 17,19, 22,23, 31, 32

1caBoc ll@Lip ic W=wrE GLONASS (8) 5, 6,7, 14, 15, 20, 21, 22
12 cica/ B2l BEs-AtBoC ] L3/ E5B ] L5 / ESA = Galileo (4) 9,11, 12,19
@usaF  J@@B3 y J| Beiou4) 57,9 10

CINo Vs. SV A SBAS (2): 127,136

: I | I Satellites
Web Services Data Logging:
i ; /Internal/BOR22810.T02
"’ Data Loggin
i /Internal/BOR2281aA T02
LU UG /internal/BOR22810B.T02

“ m i I 1 1/0 Configuration
L i Bluetooth Input/Output:
* OmniSTAR Output : TCP/IP (5011) - RT27 (1Hz)
froprmm——— | Output : TCP/IP (5012) - RT27 (1Hz)
20 Secul
_ e
10 Flii b Runtime:  03:2020

G1 B2 G3 RS BS R6 R7 B7 G8 E9 B9 B10 G11 E11 E12 G14 R14 R15 G17 G19 E19 R20 R21 G22 R22 G23 G31 G32 8136 Power Source: Port 2
75° 4° 62° 46° 18° 69° 18° 14° 5° 14° 23° 10° 49° 63° 40° 47° 20° 15° 32° 19° 52° 27 67° 85° 35° 223 22° 245 29°

Disk: [3MB/8192MB]
Programmatic Interfat? Port 2: [100% / 19.54V]
CTa— Eiane 0%
Battery 1:  [100% / 8.28V]
0% 100%

Order by Elevation Angle

2016-10-07T14:18:06Z (UTC)

@ Odebrane - Mozilla T. %) BOR2 - 2016-10-07T1... 3 A~ tm Q) 1618 [] # e = ?) BOR2 - 2016-10-07T1... & Total Command
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high quality observations of satel U{E@g @[ﬁ@@@] ts @@mfufm@d by AC’s)
AVG RMS from 1.19 cm to 5.54 cm (ILRS satellites)

second SLR system under construction

space debris observations (LEO regime)

ACES/ELT experiment is underway

observations of GNSS satellites

KHz direction

Better contribution to the GGOS (IGS BOR1, SLR BORL)
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